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(54) SEMICONDUCTOR DEVICE HAVING HIGH VOLTAGE GENERATOR, AND ITS HIGH VOLTAGE 
SUPPLY METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high voltage 
generator being suitable for adopting to a semiconductor 
memory which has a memory cell refreshing stored data, in 
which a refresh-function is performed internally and which is 
operated with timing conditions such as that of a SRAM 
(static random access memory) product, and a high voltage 
supply method. 

SOLUTION: In a semiconductor memory performing static 
RAM operation interface, the device has plural refresh type 
memory cells MCn provided at intersections of plural word 
lines and plural bit lines, a high voltage generator 30 providing 
higher high voltage than power source voltage to a standby 
high voltage output node in accordance with a drive control 
signal provided only in a memory cell access operation 
section, and a drive control signal generating section 30 
generating a drive control signal VPP-EN in accordance with 
command information applied so that a point of time of drive 
of the high voltage generator is made earlier than a point of 
time of charge consumption in the standby high voltage 
output node in the memory cell access operation section. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor memory equipment which interfaces static RAM actuation Two or more 
refresh-type memory cells with which the intersection of two or more WORD lines and two or more bit 
lines is provided, The high-voltage generator which provides a standby high- voltage output node with the 
high voltage higher than a power-source electrical potential difference according to the drive control 
signal offered only at the memory cell access actuation section, It responds to the command information 
impressed in order to make it the drive time of said high- voltage generator become in said memory cell 
access actuation section earlier than the time [ exhausting / by said standby high-voltage output node / 
charge ]. Semiconductor memory equipment characterized by having the drive control signal generating 
section which generates said drive control signal. 

[Claim 2] It is semiconductor memory equipment according to claim 1 characterized by corresponding 
when enabling the WORD line chosen among said WORD lines at the time [ exhausting / said / charge ]. 
[Claim 3] Said command information is a lead, a light, and semiconductor memory equipment according 
to claim 1 characterized by being a refresh command related signal. 

[Claim 4] Semiconductor memory equipment according to claim 1 characterized by providing further the 
WORD line drive related internal circuitry which the WORD line chosen among said WORD lines when 
only fixed time amount was delayed for the drive time of said high- voltage generator is made 
AKUCHIBESHON. 

[Claim 5] The semiconductor device which carries out [ providing the internal electrical power source 
electrical-potential-difference generating section which receives an external power-source electrical 
potential difference, and generates an internal electrical power source electrical potential difference, the 
internal circuitry which receive said internal electrical power source electrical potential difference, and 
operates, and the drive control signal generating section which carry out the seal of approval of the drive 
control signal to said internal electrical power source electrical-potential-difference generating section in 
order to carry out the charge supply time of said internal electrical power source electrical-potential- 
difference generating section earlier than the time of charge of said internal electrical power source 
electrical potential difference beginning to be exhausted by said internal circuitry, and ] as the description. 

[Claim 6] Said internal electrical power source electrical potential difference of said internal electrical 
power source electrical-potential-difference generating section is a semiconductor device according to 
claim 5 characterized by being a high voltage higher than said external power-source electrical potential 
difference. 

[Claim 7] Said semiconductor device is a semiconductor device according to claim 5 characterized by 
being semiconductor memory equipment which performs a static RAM actuation interface with a DRAM 
cel. 

[Claim 8] It is the semiconductor device according to claim 7 characterized by being at the time before the 
time of enabling the WORD line chosen among the WORD lines connected with said DRAM eel at the 
time [ exhausting / said / charge ]. 

[Claim 9] The semiconductor device according to claim 7 characterized by providing the static high- 
voltage generator connected common to the output node of said internal electrical power source electrical- 
potential-difference generating section. 

[Claim 10] The internal electrical power source electrical-potential-difference generating section is a 
semiconductor device according to claim 6 characterized by having two or more pumping capacitors for 
carrying out boosting of said power-source electrical potential difference by the high voltage. 
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[Claim 11] Two or more refresh-type memory cells connected with the intersection of two or more 
WORD lines and two or more bit lines are provided. The step which receives the external command 
information which is an approach for controlling the high- voltage generator adopted in the semiconductor 
memory equipment which interfaces static RAM actuation, and is impressed in the access actuation 
section of said memory cell, The approach characterized by having the step which provides said high- 
voltage generator with the drive control signal for making it the charge supply time of said high-voltage 
generator consist of a time of charge being exhausted by the output node of said high- voltage generator 
early based on said received external command information. 

[Claim 12] Said external command information is a lead, a light, and an approach according to claim 1 1 
characterized by being a refresh command related signal. 

[Claim 13] The semiconductor-memory equipment characterized by to have the WORD line drive related 
internal circuitry the actuation time of the internal electrical power source electrical-potential-difference 
generator which offers high potential alternatively compared with an external power electrical potential 
difference, and said internal electrical power source electrical-potential-difference generator is made a 
charge supply time become from the time [ exhausting / to said high potential in the memory cell drive 
related circuit of said semiconductor-memory equipment / charge ] early in the semiconductor-memory 
equipment which performs static RAM actuation. 

[Claim 14] Two or more refresh-type memory cells connected in the semiconductor memory equipment 
which performs static RAM actuation between two or more WORD lines and two or more bit lines, The 
access command buffer which outputs the output signal which inputs an address signal, a chip enable 
signal, and an external signal including a write enable signal, and includes a lead, a light, and a refresh 
command related signal, The high-voltage enabling circuit which receives at least one of said output 
signals, and outputs the drive control signal for high- voltage generating, When only fixed time amount is 
delayed for the time of the high voltage being generated by the high-voltage generator which generates 
the high voltage according to said drive control signal, and said high- voltage generator Semiconductor 
memory equipment characterized by providing the internal circuitry which makes the WORD line chosen 
among said WORD lines drive by said high voltage. 

[Claim 15] The delay circuit where only fixed time amount delays for it and outputs the output signal to 
which said internal circuitry is outputted with said access command buffer, The address selection decoder 
which receives said delayed output signal and outputs an address decoding signal, Said address decoding 
signal and block-address signal are received. Semiconductor memory equipment according to claim 14 
characterized by including the line decoder circuit which outputs a line decoding signal, and the WORD 
line driver which drives said selected WORD line by said high voltage according to said line decoding 
signal. 

[Claim 16] Semiconductor memory equipment according to claim 14 characterized by providing the 
standby high-voltage generator connected common to the output node of said high-voltage generator. 
[Claim 17] Said standby high-voltage generator is semiconductor memory equipment according to claim 
16 characterized by generating the electrical potential difference of the same level as said high voltage at 
the time of standby actuation. 

[Claim 1 8] Two or more refresh-type memory cells connected with the intersection of two or more 
WORD lines and two or more bit lines are provided. The step which inputs the external command signal 
which is an approach for controlling the high-voltage generator adopted in the semiconductor memory 
equipment which performs a static RAM actuation interface, and is impressed in the access actuation 
section of said memory cell, and generates a command output signal, The step which an electrical 
potential difference is supplied to an internal circuitry, and is delayed in said command output signal, The 
step which supplies said delayed command output signal to said internal circuitry since said WORD line 
is driven alternatively is provided. The approach that the time of AKUCHIBESHON [ said WORD line ] 
is characterized by making it only fixed time amount delayed for the supply time of said high voltage. 
[Claim 19] By being impressed by the address selection decoder, said delayed command output signal is 
an approach according to claim 1 8 characterized by generating an address decoding signal. 
[Claim 20] Said internal circuitry is a WORD line enabling circuit, a line decoder circuit, and an approach 
according to claim 1 9 characterized by including a WORD line driver. 

[Claim 21] Said WORD line enabling circuit is an approach according to claim 20 characterized by 
receiving said decoding address and line block address, and outputting a line address coding signal as 
high-voltage level 

[Claim 22] It is the approach according to claim 1 8 characterized by being earlier than the time 
[ exhausting / of said internal circuitry / charge ] at said high voltage supply time. 
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[Claim 23] Said charge consumption is an approach according to claim 22 characterized by happening by 
said internal circuitry at the front at the time of enabling said WORD line after said high voltage is 
supplied. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The field of the technique in which invention belongs] This invention relates to the field of a 
semiconductor device, has the memory cell which should be refreshed for the data stored especially, and it 
relates to the semiconductor device which has the high-voltage generator which suited adopting it as the 
semiconductor memory equipment which operates on timing conditions like a SRAM (static random 
access memory) product externally, and its high voltage supply approach, performing a refresh function 
internally. 
[0002] 

[Description of the Prior Art] Generally, random access memory (RAM) stores electronic data 
individually in the addressable array of the element known as a memory cell. Many two fundamental 
RAM cells are used, a static RAM (SRAM) eel and a dynamic RAM (DRAM) eel -- then, it is. A SRAM 
eel has the static latching structure (from six transistors or four transistors, and two resistance to for 
example, a configuration) where data can be stored indefinitely. A DRAM eel has a storage node (for 
example, one capacitor) and a single access transistor. Here, while said storage node is charged, data are 
stored in a cel. 

[0003] Since charge exsorption occurs with all capacitors, a DRAM eel has the property that data cannot 
be stored eternally. The charged storage node discharges and generates a data error after all. In order to 
prevent such a phenomenon, periodic "refresh" actuation is required for a DRAM cel. That is, the 
recharge of the charge eel must be carried out. Such a periodic refresh function is performed in a number 
of times per second, or each eel, and prevents a data loss. For this reason, before a data loss occurs, the 
refresh circuit which performs a DRAM refresh function is required of each cel. In the first stage DRAM 
(DRAM which operates on timing conditions like a SRAM product externally especially), the required 
refresh circuit was functioned according to control of an external storage controller. Recently, since most 
DRAMs possess the internal logical circuit where the refresh circuit was unified, an "internal refresh 
function" can be performed. 

[0004] In spite of such an inconvenient property, DRAM has a different advantage from SRAM. A single 
figure small thing is mentioned rather than the SRAM memory cell manufactured through the process to 
which the magnitude of a DRAM memory cell was similar also in it. Thus, the magnitude is reduced, the 
costs of equipment are reduced and the data of many in the same memory costs can be stored. Therefore, 
it is required that DRAM which can substitute for SRAM, without adding an additional external operating 
condition to a circumference circuit should be developed. 

[0005] It is very important to, secure efficient actuation of DC generator in actuation of a semiconductor 
device on the other hand because of the performance of equipment actuation. Then, many efforts for such 
a generator to enable it to operate more stably and an attempt are performed. As especially shown in 
drawing 5 , in the case of the memory device which adopted the DRAM memory cell (MC00) which 
consists of one transistor and one capacitor, the pressure up of the supply voltage is carried out, and the 
booster circuit 2 which generates the electrical potential difference VPP with potential higher than supply 
voltage is adopted. Said booster circuit 2 called a high-voltage generator or boosting circuit provides with 
the high voltage VPP the internal circuitry WD0 which generates the high voltage to which only fixed 
level carried out the pressure up of the supply voltage using the internal pumping capacitance 22, and 
needs the electrical potential difference by which boosting was carried out, for example, the WORD line 
driver which drives a WORD line. 

[0006] For example, in semiconductor devices, such as DRAM, the control approach of of the booster 
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circuit and booster circuit which offer selection level to a WORD line is indicated by Mr. Yamada at U.S^ 
Pat. No. 5,610,863 by which patent grant was carried out on March 11, 1997. Said drawing ^, is illustrated 
by drawing 2 of said United States patent. The boosting control signal generating circuit for providing 
said booster circuit with a boosting control signal is indicated so that the WORD driver for connecting the 
output terminal of said booster circuit with a corresponding WORD line according to the booster circuit 
which generates the high voltage higher than a power-source electrical potential difference, and the 
WORD selection signal offered between the active sections may be provided in said United States patent 
and boosting actuation of said boosting circuit may be made to follow it for a long time than said active 
section. Since boosting of a booster circuit is performed by having such a configuration for a long time 
than the active section, the high voltage demanded for lead actuation comes to be offered, so that it can be 
satisfied with a WORD line, even when it is the short cycle time, and the dependability of memory is 
improved. 

[0007] However, said United States patent does not have a solution over the problem which a level tall 
generates, when high- voltage charge is supplied in early stages of the active section. The problem over the 
electrical-potential-difference drop of high- voltage charge which it is at the time [ exhausting / of such 
high- voltage charge ], and is generated becomes clearer by the following explanation. 
[0008] In order that a WORD line enabling-for memory cell access time may be determined depending on 
the external timing impressed at random and actuation of the conventional DRAM may shortest-ize access 
time, WORD line enabling pass is formed with the shortest pass on the basis of the time. In this case, 
when supplying charge of high- voltage level, in order to minimize the charge consumption by ****, an 
applicable WORD line enabling time must be determined as criteria. And since a high-voltage generator 
generates charge with the boosting method which used pumping capacitance, the precharge time of a 
boosting node edge becomes long. Moreover, a ball race (race) required for boosting is protected at the 
transfer time of the charge supplied on the basis of an applicable WORD line enabling time, and it must 
be determined. Then, where the level of the high voltage is maintained by the standby mode of 
semiconductor memory, compared with the time of exhausting charge of high-voltage VPP level first, it 
actually becomes late at the charge supply time of a high-voltage generator. For this reason, if the 
potential of the high voltage VPP concerned is seen when exhausting the high voltage VPP first in fact, in 
the case of DRAM with the supply voltage of 3 and 3 V, compared with a reference potential, about 0.5 
thru/or an about [ 0.7V ] electrical-potential-difference drop will usually appear. Such an electrical- 
potential-difference drop brings about delay with the chain (chain) using the power source concerned, and 
when excessive, it makes failure in memory cell actuation induced. Although mentioned later, when a 
high-voltage generator is enabled according to WORD line (W/L) enabling (VPP_EN), it is shown by 
draw ing 3 that high-voltage VPP level is dropped. In a drawing, the time point tl shows the time 
[ exhausting / of the beginning of VPP charge ], and the time point t2 puts the supply time of VPP charge. 
In order according to such timing of operation for the electrical-potential-difference drop of only the level 
displayed with the sign Gl to take place and to induce failure in memory cell actuation, the performance 
fall of a semiconductor device will be invited after all. 

[0009] Then, the actual condition is that the desirable technique for solving the problem of said charge 

drop is demanded. 

[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the improved 
technique which can solve the above conventional troubles. 

[001 1] Other purposes of this invention are to offer the semiconductor device which adopted the 
improved high- voltage generator, and its approach of operation. 

[0012] Other purposes of this invention are again to offer the motion-control approach of controlling a 
high-voltage VPP generator effectively and preventing the electrical-potential-difference drop of the high 
voltage VPP. 

[0013] Other purposes of this invention are again to offer the high voltage supply approach of following 
the semiconductor device and it which can minimize or decrease the electrical-potential-difference drop at 
the time [ exhausting / actual / high- voltage charge ]. 
[0014] 

[Means for Solving the Problem] In order to attain such a purpose, the semiconductor device concerning 
this invention The internal electrical power source electrical-potential-difference generating section which 
receives an external power-source electrical potential difference, and generates an internal electrical 
power source electrical potential difference, In order to carry out the charge supply time of said internal 
electrical power source electrical-potential-difference generating section earlier than the time of charge of 
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said internal electrical power source electrical potential difference beginning to be exhausted by the 
internal circuitry which receives said internal electrical power source electrical potential difference, and 
operates, and said internal circuitry It is characterized by providing the drive control signal generating 
section which impresses a drive control signal to said internal electrical power source electrical-potential- 
difference generating section. . 
[0015] preferably, when said semiconductor device is semiconductor memory equipment which performs 
a static RAM actuation interface, it has come out to provide two or more refresh-type memory cells with 
which the intersection of two or more WORD lines and two or more bit lines is provided. Moreover, said 
internal electrical power source electrical-potential-difference generating section is a high-voltage 
generator which provides a standby high-voltage output node with the high voltage higher than a power- 
source electrical potential difference according to the drive control signal offered only at the memory cell 
access actuation section. 

[0016] Since the electrical-potential-difference drop at the time [ exhausting / of actual high- voltage 
charge ] can be minimized according to such a configuration, the dependability of memory cell access 
actuation is secured, the size of the pumping capacitor in a high- voltage generator can be reduced, and the 
layout of a circuit decreases. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explamed usmg a 
drawing, the inside of drawing - mutual - the same or a similar part ~ the desire to have a bowel 
movement of explanation and an understanding - it is indicated by the same thru/or the similar sign a top. 

[0018] Drawing 1 is the high-voltage generator applied to the semiconductor device according to the 
gestalt of 1 operation of this invention, and a WORD line drive-related circuit block diagram. Moreover, 
drawing 2 is the concrete circuit diagram showing some examples of the circuit block in drawingJL . 
[0019] As shown in drawin g 1 , the refresh-type memory cells MC0, MCI, MC2, MC3, MC7 in the 
memory cell array 100 are connected at the crossing of the WORD lines WL0, WL1, WL2, and WL3 and 
the bit lines BL0, BL1 , BL2, and BL3 which make the matrix of two or more row and columns. The block 
sense amplifiers 80 and 81 are connected with the bit line which corresponds in the upper part of a 
drawing. 

[0020] The high-voltage VPP generator 30 provides the standby high-voltage output node LI with the 
high voltage higher than the power-source electrical potential difference IVCC according to drive control 
signal VPP_EN offered only at the memory cell access actuation section. The concrete example of said 
high-voltage VPP generator 30 consists of inverters 19 and 110, the capacitors CI, C2, C3, and C4 for 
pumpings and transistors Tl and T2 for a drive, T3, and T four, as shown in the block 30 of drawing_2 . 
[0021] The VPP enabling circuit 20 which functions as the drive control signal generating section 
generates said drive control signal VPP_EN according to the command information PREQ, WREQ, and 
RREQ impressed, in order to make it the drive time of said high- voltage generator 30 in said memory cell 
access actuation section become earlier than the time [ exhausting / by said standby high-voltage output 
node LI / charge ]. Here, said command information is a lead, a light, and a refresh command related 
signal, respectively. 

[0022] As the example of said VPP enabling circuit 20 is shown in the block 20 of drying. 2 R> 2 A 
lead, a light, and NOR-gate NOR1 that receives the refresh command related signals PREQ, WREQ, and 
RREQ, and generates a NOR output, The inverter chain ICH by which only predetermined time is delayed 
in the output of said NOR-gate NOR1, NAND gate NAN1 which receives the output ICH of said inverter 
chain, and the output of said NOR-gate NOR1, and generates a NAND output, the 1st inverter 17 which 
carries out Invar TINGU of the output of said NAND gate, and the 2nd inverter 18 which reverses the 
output of said 1 st inverter 17 — since — it is constituted. 

[0023] The standby high-voltage generating circuit 35 generates the section VPP of operation when a 
semiconductor device does not perform access actuation, i.e., the high voltage which was fixed also at the 
time of a standby mode. In order to minimize power consumption, the current drive capacity of said 
standby high- voltage generating circuit 35 is relatively small when comparing with the current drive 
capacity of said high-voltage VPP generator 30. Here, the details configuration of said standby high- 
voltage generating circuit 35 is well-known for a person with the usual knowledge of this field. 
[0024] As one of the WORD line drive related circuits, the access command buffer 10 carries out the 
buffer ring of the signal impressed through an input edge, for example, a lead, a light, and the refresh 
command related signals PREQ, WREQ, and RREQ, and outputs them. Here, said lead, a light, and the 
refresh command related signals PREQ, WREQ, and RREQ are directly impressed to said VPP enabling 
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circuit 20 and the lead and light by which only fixed time amount was delayed by the delay circuit 25, 
and the refresh command related signals DPREQ, DWREQ, and DRREQ are impressed to the address 
selection decoder 40. Here, said delay circuit 25 consists of usual delay elements. With a semiconductor 
device, a lead and a light instruction are started, when signal transition occurs at one or more external 
input edges among the external input edges which input address signal ADDi, the chip enable (it is called 
"chip select") signal CSB, and the write enable signal WEB. 

[0025] the address CNTi offered by said related signals DPREQ, DWREQ, and DRREQ and refresh to 
which a lead, a light, or the address selection decoder 40 with which the address which is different 
according to refresh mode, respectively is received is impressed as a control signal, the light, and the Read 
mode, Ai_Write, and A i_Read -- reception - and decoding is carried out and the decoding address 
DADDi is outputted. 

[0026] Here, the example of said address selection decoder 40 consists of the inverters 111, 112, and 113 
for signal reversal, the transmission gates Gl and G2, G3, a transistor PI for initialization, and inverter 
latch LI, as shown in the block 40 of drawing 2 . For example, in lead actuation, said lead command 
related signal DRREQ is high-level, and is impressed. Therefore, since the turn-on of transmission gate 
G3 is carried out, lead address Ai_Read is offered as latch's LI input. After being maintained by the low 
level by initialization, said latch's LI output reverses said lead level of addressing, and is outputted as the 
decoding address DADDi for a lead. 

[0027] The WORD line W/L enabling circuit 50 receives the high voltage VPP as supply voltage of 
operation, receives said decoding address DADDi and line block address BADDi, and outputs the line 
address coding signal PXi as high- voltage level Here, one example of said WORD line W/L enabling 
circuit 50 consists of NAND gate NAN2, inverters 117 and II 8, P channel MOS transistors P2 and P3 that 
acted as the cross couple, and N-channel MOS transistors Nl and N2, as shown in the block 50 of 
drawing 2. The configuration of the WORD line W/L enabling circuits 51 , 52, and 53 is the same as the 
configuration of said circuit 50, and it turns out within the same block that only the inputs of said 
decoding address DADDi differ. 

[0028] Since it enables the WORD line of the column eel array block chosen by the column address 
decoding signal BSY, the PXiD circuits 60, 61, 62, and 63 receive PXi (PX0, PXI, PX2, PX3) of a line 
address coding signal, and the block control control signal BSYi (BSYl-BSYm) as an input signal, and 
generate output signals PXiD, PXiDD, and PXiBD. Said outputted PXiD, PXiDD, and PXiBD are 
impressed to the WORD line drivers 70, 71, 72, and 73. With the detail of an example about one PXiD 
circuit 60 here As shown in the block 60 of drawing 2 , receive the high voltage VPP as operating voltage, 
and it operates. 1st NAND gate NAN3 which receives the coding LSB signal PXi of a line address, and 
said block control control signal BSYi among address coding signals, and generates a NAND output, 2nd 
NAND gate NAN4 which receives the coding LSB signal PXi of said line address, and said block control 
control signal BSYi, and generates a NAND output, The 1st inverter 119 which generates the 1st drive 
control signal PXiD for receiving said high voltage VPP as operating voltage, operating, reversing the 
output of said 1st NAND gate NAN3, and controlling said WORD line driver, the 2nd inverter 120 which 
generates the 2nd drive control signal PXiDD for reversing the output of said 2nd NAND gate NAN4, and 
controlling said WORD line driver — since ~ it is constituted. Since current **** is covered, ** of the 
AKUCHIBESHON level of said BSYi impressed to high- voltage VPP level is also good. 
[0029] The WORD line drivers 70, 71, 72, and 73 for driving the WORD lines WL0, WL1, WL2, and 
WL3 which correspond, respectively consist of transistors N3, N4, N5, and N6, respectively, and are 
driven by said high voltage VPP. The input signal NWEi impressed to the drain terminal of said transistor 
N3 is the Normal WORD line enable signal offered with the line decoder which is not illustrated. 
[0030] When the semiconductor device which performs a static RAM actuation interface is mentioned as 
an example, the DRAM eel array arrangement structure where this invention is applied is arranged so that 
the area penalty on a layout may be minimized, and two memory cell array blocks can share one section 
WORD line driver. 

[0031] The high voltage VPP must be impressed to the WORD line W/L enabling circuits 50, 51, 52, and 
53, the PXiD circuits 60, 61 , 62, and 63, and the WORD line drivers 70, 71 , 72, and 73 so that drawin g^ 
may show. The parts from which high-voltage VPP charge consumption mainly takes place in the case of 
DRAM are WORD line enabling, block isolation, block precharge, etc. In this invention, a comb and the 
electrical-potential-difference drop at the time [ exhausting / actual / high-voltage charge ] are already 
minimized for the drive time of said high-voltage generator 30 compared with the time [ exhausting / 
high- voltage charge ]. Therefore, the dependability of memory cell access actuation can be improved and 
the size of the pumping capacitor in a high-voltage generator can be reduced now. 
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[0032] Hereafter, the actuation by such configuration and radical Motohara ** of this invention are 
explained 

[0033] In the case of the semiconductor memory equipment which has a SRAM interface especially using 
a DRAM eel, the WORD line AKUCHIBESHON time by the external signal can have considerable time 
difference compared with an external signal impression time. This is used in this invention. That is, it is 
already minimizing the electrical-potential-difference drop at the time [ exhausting / VPP charge ] for the 
drive time of a high- voltage VPP generator actually a comb and by supplying charge beforehand 
compared with the time [ exhausting / charge ]. 

[0034] In drawin g 3 which showed the high-voltage VPP generator by the conventional approach, and the 
timing of WORD line AKUCHIBESHON control of operation, the high-voltage generator 30 is in the 
condition, AKUCHIBU [ chip selection signal CSB/(X/is the reversal signal of Signal X) / a low level ], 
and it enables it according to WORD line W/L enabling (VPP_EN). Since charge should be transmitted 
through high- voltage VPP power-source Rhine arranged to the local location which should be determined 
as the shortest pass where a margin required for a pumping is protected, and actually exhausts charge 
when driving the high-voltage generator 30 to such timing, and supplying charge, it becomes late at the 
charge supply [ in the location which actually exhausts charge ] time compared with the time 
[ exhausting / high- voltage VPP charge ]. Namely, the time [ exhausting / of the beginning of VPP 
charge ] is started on the time point tl, and it happens at the supply time of VPP charge on the time point 
t2. After all, according to such timing of operation, in WORD line AKUCHIBESHON, 
AKUCHIBESHON becomes inadequate as level **** as which the electrical-potential-difference drop 
was displayed with the sign Gl , and failure in memory cell actuation will be induced. 
[0035] So, in the gestalt of operation of this invention, high- voltage VPP charge is supplied to timing of 
operation as shown in drawing 4 . D rawin g 4 is the timing chart of the high-voltage VPP generator 30 and 
WORD line AKUCHIBU control. Drawing 4 shows that the drop of high- voltage VPP level is minimized, 
when enabling VPP JEN of the high- voltage generator 30 is carried out in advance of WORD line W/L 
enabling. In a drawing, the time point tl shows the supply time of VPP charge, and the time point t2 puts 
the time [ exhausting / of the beginning of VPP charge ]. When comparing with the time point on which 
the time point tl of drawi ng 4 was shown in drawin g 3 , it corresponds to the time point t2 of drawin gjj . 
According to such timing of operation, only the level as which the electrical-potential-difference drop of 
the high voltage was displayed with the sign 62 ceases to happen, and failure in memory cell access 
actuation is prevented or minimized. 

[0036] Especially in the case of the semiconductor memory equipment which has a SRAM interface using 
a DRAM eel, the timing of said drawing^ is advantageous. Since such a memory apparatus prevents the 
data loss of a eel irrespective of an external command, internal refresh must be performed. In this case, 
since the refresh actuation by the internal refresh period is secured, it becomes advantageous to vacate the 
initial fixed field of the section (read/write) of operation for the refresh section. Compared with the 
external signal impression time for memory cell actuation, it is after the fixed delay instead of the shortest 
pass at the WORD line enabling-for actual eel actuation time. Since what is necessary is just to determine 
the external signal impression time for eel actuation as criteria, compared with a WORD line enabling 
time, it carries out at the actuation time of the high-voltage VPP generator 30 early a little for actual eel 
actuation. Thus, if the actuation time of the high- voltage VPP generator 30 is early carried out compared 
with a WORD line AKUCHIBESHON time, since only the charge exhausted before [ exhausting / 
charge ] will be supplied beforehand, the node side of the high voltage VPP is provided with an electrical 
potential difference higher than the usual high voltage, and the drop of a voltage level is minimized after 
all at the time of WORD line AKUCHIBESHON. 

[0037] Furthermore, since the size of the power capacitor which prepares the amount of drops of high- 
voltage VPP level for the application for reducing more can also be reduced within limits from which the 
high- voltage VPP potential which goes up at the time of supply of charge does not become a problem, it 
has a big advantage also on the layout side face of a circuit. 

[0038] the circuit of the following and drawing 1 - setting - memory cell access - it is working and lead 
actuation is explained to an example. The access command buffer 10 is provided with address signal 
ADDi, the chip enable signal CSB, and the write enable signal WEB in a lead mode of operation. 
Therefore, said access command buffer 10 generates said lead, a light, and the refresh command related 
signals PREQ, WREQ, and RREQ, and impresses them to the VPP enabling circuit 20 and a delay circuit 
25. Therefore, said VPP enabling circuit 20 generates drive control signal VPP_EN, and said high- voltage 
generator 30 which received this provides the standby high-voltage output node LI with the high voltage 
higher than the power-source electrical potential difference IVCC. 
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r00391 Moreover, said delay circuit 25 carries out the seal of approval of the lead and light which were 
delayed, and the refresh command related signals DPREQ, DWREQ, and DRREQ to the address selection 
decoder 40 Since there is still no consumption of charge at the W/L enabling circuits 50, 51 , 52, and 53, 
the PXiD circuits 60, 61, 62, and 63, and the W/L drivers 70, 71, 72, and 73, the voltage level of the 
standby high-voltage output node LI becomes an electrical potential difference (VPP+x: voltage level 
whose x is extent to which charge was supplied here) higher than said high-voltage VPP level. Therefore, 
before enabling a WORD line, the high-voltage node VPP of drawing _2 is already provided with the 
electrical potential difference higher than said high voltage. Such actuation is maintained to t2 at the time 
time at the time [ exhausting / of drawin g 4 / charge ]. On the other hand, if the lead command related 
signal DRREQ with which only the fixed time was delayed is impressed to the address selection decoder 
40, a WORD line will be chosen by the low decoder which carries out decoding of the row address signal 
where the bit line BL is precharged. In this case, if one Normal WORD line enabling [ NWEi ] and 
address coding LSB signal PXi activate a WORD line, the turn-on of the access transistor inside each 
memory cell connected with the activated WORD line will be carried out. At this time t2, i.e., the time 
point of drawing 4 , consumption of charge takes place first. 

[0040] Here, in that of ****** by which an electrical potential difference (VPP+x) higher than said high- 
voltage VPP level is impressed as driver voltage at the time of AKUCHIBESHON of a WORD line, the 
drop greatest on the time point t2 or later at the time [ exhausting / charge ] does not separate from high- 
voltage VPP level greatly, when only the level displayed with the sign G2 on the basis of the level of said 
high voltage VPP comes to happen and it contrasts with the sign Gl of drawing^ . Therefore, the 
phenomenon performed on an electrical potential difference with inadequate AKUCHIBESHON of a 
WORD line is prevented fundamentally. The specified bit line which was connected with the storage node 
of each memory cell and this memory cell can share a charge as the turn-on of said access transistor is 
carried out. After the charge share ring of the charge begins to be carried out to the bit line, it operates by 
the pulse to which a sense amplifier is impressed. After each sense amplifier carries out sensing 
magnification of the electrical potential difference of the correspondence bit line, it is stored in a latch as 
data of a memory cell connected with the bit line which carried out current specification of this. Said 
stored data are passed by the I/O I/O line according to enabling [ of column selection Rhine CSL which 
answers a column address decoding signal ]. In this case, the data which it did not enable column 
selection Rhine CSL and were not passed by said I/O I/O line are rewritten by the memory cell while said 
WORD line is activated, and refresh actuation called AKUCHIBU recovery action is performed. 
[0041] if it is people with the knowledge of the technique concerned, understanding also by whom will 
have come out of the concept which this specification was shown being applicable with other various 
methods of the specific example of application. The approach of setting up a memory cell array and 
accessing it is not so important in this invention, and, similarly the method of operating a refresh circuit 
does not have importance so much. Moreover, the indicated timing signal shows a part of approach of 
operation by this invention, is more efficient and can use many other available approaches for a circuit 
designer. Therefore, the detailed example of implementation over this shall be included in this invention, 
and shall be included in the range of a claim. 

[0042] On the other hand, although detailed explanation of this invention explained the example of a 
gestalt of concrete operation, unless it separates from the range of this invention, of course, various 
deformation is possible. Therefore, the range of this invention is limited to the example of a gestalt of the 
explained operation, is not decided, and should be extended even to not only the below-mentioned claim 
but this claim, and an equal thing. 
[0043] 

[Effect of the Invention] As explained above, the drive time of a high- voltage generator is early carried 
out compared with the time [ exhausting / charge ], and according to this invention which minimizes the 
electrical-potential-difference drop at the time [ exhausting / actual / high-voltage charge ], it is effective 
in the ability to secure the dependability of memory cell access actuation. Moreover, since the size of the 
pumping capacitor in a high- voltage generator can be reduced, it is effective in the layout of a circuit 
decreasing. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/25/2005 



JP,2002-170387,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawin g 3] 
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f3-7-( V^T KU-^DADDit UTm73$n5o 

[0 0 2 7] 17- K7-f VW/L-f*— ^0^501*. S 
«EVPP«r«if^«W«BEt UTSffib, MlS-r^-T^ 
V^T KU-^DADDit^yn j/^T KU-^.BADDiS:SfI L 
TfrT F^3-7-f v^m-§-PXiSriS®ffiU"<^i L 

mttmi*. m<D7a ytsoiz^-rxoic N 

AND^— hNAN2, -< ^— 117, 118, ^D^^y7;V 

$Hfcp^-r v^-zmos t>7 vv J ^.^P2,P3 N RtWf+v 

h7 >v 5 ^.^Nl,N2*>t 3 *fiS;$tl.5<. !7— 

vw/l-t ^-^nu?g5i, 52, ssoffi^rttfiisisisssocom 

^TK^ DADDi © A7D fc* tt #S * o T I "> £ - t ^ s 
5. 
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[0 0 2 8] PXiDHlgg60,61,62 > 63fi, *7A7K^ 

i-^fcft, «T K^3-T^ y^{f«-cDPXi(PXO,PXl, 
PX2, PX3) 1 7v V 9 3 V H D — /HM»fB*BSYi (BSY1-BS 
Ym/fcA^ff^fc LtSflLT, a^{f^PXiD,PXiDD,PX 
iBD££j&1-5„ ttTlEiil^^^PXiD, PXiDD, PXiBDfi? 
— K^VK^^O, 71,72, 73»CppAP$tbS 0 

T% _ o(D PXiDiE]&60i;:iigr5-#Jwi¥>iffl-m^ B2© 

/d y ^60lc:*-r X b iS«JEVPP£tWmEE t LT io 

K^053-7-f Vi/LSBft-g-PXitmie^n y^yF 
n -/w^m-i-BSYi t 

1 NANDy- hNAN3 1 . fiftfEfrT K^© 3 —9* -f >^LS 
B{g-§-PXi t fiUIET' oy^V^p - A'flHJ W« #BSYi t £: 
S-fSb-CNANDa^*^-r5^2NANDy- hNAN4t v fit 
lESimffiVPP&fb^mff t LTSif LT!M£U fiuffilg 
1NAND-7 1 — hNAN3(Da^)4:g:^L-"CfitrlE!7— XK 
y-f /<Sr$iJMi-5fc«>©^ 1 IgiiiSiJ^ift-f-PXiDSr^i- 
gjg 1 -f >v<-*-I19t , WIBJB 21ttND^— hNAN4<£> 20 

2 Wtt«««*PXiDD4r*4-*-** 2 W I"*-* 
-120 k. 4»fe«***t*. «IfHBSYiOT^^-V3 

[0 0 2 9] *tl-?fltt&-*Z>7- ^WLO, WL1, WL 
2, WL3£rl2iW-5 it&CDV- YJA^YvJ '<70, 71, 72, 
73(± x Zfttt hy>^.**N3,N4,N5.N6a»£>#Wc£ 
fiuKSmffiVPPt?ig«)^tV5„ fitTlE h 7 VS?:**1B 

[0 0 3 0] #^RAM«J^W V^-7^-^5rtT5^Jt 

# 5 J: 5t-Sfi$^5. 

[00 3 1] 02i^^±5l:« y-K7-f^»/L 
^^_y,Kajgg 5 0,51,52.53, PXiD®&60, 61, 62, 63&t* «o 
y _ V KT'f '*70, 71, 72, 731- 1±, SmJiVPPdSfP 

*P £ tit* » *l ti tt h ft V \ DRAMro^K JSSJEVPP^ * 

y D y?7^ y u-'/sX ^° y^T'U $>*-if 
T?fc5o **91Trt. fiui2Bi©JE$g£S§30tf>IEK!l$£3r 

£3frt trv^* * ©-frW bi-r t # 



/0 

[0 0 3 2] EiT> w©± 5 

[0 0 3 3] teK. DRAM-fc/l't:fflV*SRAM>f V* — 7 = — 
fflv^Sc fiP*>. iSffiffiVPP^^wlgSb^Sr^-^-v 5 

[00 3 4] ^5liCD^m^J;?.iiimffiVPP||^§ISTy ! l7 

LfclH3^*5V>-C. WmBE**«30tt N ^-yfWSm^- 
CSB/ (X/tt{f#X©Sfeft-i-) ^a-W-i/W-Ti? 

■fr-CW-^— ^ (VPP_EN) $H5o ^o.t^'i^-r?^ 

0*«!IO«#ll^**s*^A^vhtl-CHl«i*H, VPP 
[0035] ^rx% ^p^o?lllS<o^flg-e»i> H4t 

^•T5o 114 ttSflffiVPP^^IgSOR^y- K7^V7 

- YH yf/Uf *-^A'KJfe«o-ClSmBEa*»SO*r 
^^-^/WVPP_ENL^4&^»C, ffi®EVPPU-<^» Ko 

AtK^T >- htlfiVPP^-^r — v?©W*&^^b. 
AjK'I' v ht2»iVPP^^— -^coft^Ot^ftBt^^r^i-,, 
HI4 0^-f A/K'O'htlSrlllStc^Lfc^-Y Adf-f^h 

jl^ot, y^y-fe^T^-fe^Si^^Bjc^Kihifc 

[0 0 3 6] fitH5Hl4co^^ 5 ^^fi, DRAM-tevi'£ffll^ 
SRAMW y^-7i-7?rl)0^^ y S£Boi&-&lc 

U y v- a- AJtll «t ^ y 7 U v *S =. ®)VE*&M-r Z> tc * . 
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feftoy-Ky^W*- :7Vu$.& fi , ft $fi'< * T ft < 
-5e©iI3£©^T-i?5. !BmffiVPP»*Sl30©lli^B*jS 

VPPJ8*»30©»f^l*jS«:17- /T^f^-'/a 

$jb5«lt©^-^Sr^«)«lft-t-*©-e, i«®BEVPP 
©/- K«KttiS#©i*«E± 9 <>Wv^«ffiS»«*ix 
T» ISA. 17— K? 4 lsT91"*—*sa ^©£#Kflffi 
u-</u© Ko s/7°*sft/Wl2$iT/5©"Cfe5o 
[0 0 3 7] Xtr, ffilffiVPP u-iA-© Kd yT'SSr <fc 

Xt, ^-^-v : ©^©t#l-±/i> 5 5iS51iffiVPPm&* 5 

[0 0 3 8] EAT, Bl©IBKK*iV^T, y^ey-fe/VT 20 
Kfc*SV x- C, TK u-^WftADDi, f-y7"-f^— TVv 

3Tvhv<y77- io»±, Miay-K, ?-r k xtfy 

7 -y = V KB8jtW#PREQ, WREQ, RREQ££j£ b 
T, VPP^^.— y/Ha!8S20i:il3iIelK25tJ:R7jp-r5. ft 

[0039] tufas^[Hi^25Hjijs$nfcy- 

K, 5-f K RXfiV 7V"j/->3-=«-^VKBaJlfg#DPREQ, 
DWREQ.DRREQ&T K^Mf 3- 40fcPP»T"*-<&. 
* fcW/L'f tVHe]S&50, 51, 52, 53, PXiDH]gg60, 61, 6 
2, 63, W/L K9-f '<70, 71, 72, 73Vtf^^— 3?«>tftRtf4 
^©-e. ^ptSiSSJEta^ / — KLl©©EW"</H±Mfaia 
mJEVPPu^v.}; 9 t>S5i/">©ffi (vpp+x : ;:fj|if-f 

7 _ K7^v^x)'^-7'^$H-5tul-|!E»-l212©fl5mjaE <o 
/- KVPPlctt, flfteffittEJ: 9 fc*v Six 

?-40\z-fef"( J»1£ttMS&Ztitty- Ka?V KMX 
fg-5§-DRREQ#eiW)n;*;tx3 i , t'y h y-T ^BL&zf D f-r_ 

©^"n\ — O©/ — -?VH7— K7-< TWNWEit 
7" >^LSB«^-PXii:*S»7- Ky-f VSrS 
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£;h,5. BP*>, EH©*'!' Astf-f^t^-C^ 

[0 0 4 0] y— K7-C ls<DT t f^—'s 3 > 

© i: £ tcmJlEiaSJEVPP i-"-</v J; <9 t>iS v^ffi (VPP+x) 
dssg»mffii UTPPJP$tv-5TV^©-C, f-*r—*sW& 
fl#.&©*-f v M2©£JL*£-eft7<© Kd y-ftt., wi 
KiSSJEVPP© u-^v-SrS*lw^-§-G2-e^$nfc w< 
>U«WB£SJ:5fc4oT,, ® 3©^F^Glt*fitbfct 
^fdiftllffiVPPU^/V^^C^ <^JX*V\ ftoX. 17 — 

K7-<y©7^f'<—>3 >-dS^F+^^IUE-CfTt3tv5 

c?^^-^v$n.5»ct«E(/\ #y * y -fe/v©tfjsy - 

Ki:C©y :: ey-fe/Hc:Jg3g$tv^:i|#3tLfcb'5' h7-f v 

h7-fyi:ft-^v'x7y v^^n^fefc^, -fe^ 

Ail^7-f^CSL©^*— 

ft-5o r©#-&, 7J7A5l^7-f>'CSL^'i'^ 

iwMJSi-?>>-=E-y-fe^.y 7^ k t^^^[hi« 
[0041] ^mfm^zm^ ufc«t^(*#3t©iSffl^i© 

^BJ-C-fi$tSiffiST-^< , y 7 ->a.|5IIS fttfcff* 

?r^: J; ►) 8b*WCI3ISRW-#»::*Jffl Wtt<tte«5# < 

TiiiJa^jfi^pji-'^^fetbSt©^, tt*^©i5ffl»- 

-&*n5t©i:i-5« 
[004 2] *3BWO»j»*»WCtt**«J*3(l 

$ixT^*t 5 Jx-5'b©t?fi^<, &xE©#lfff#©i6B 

^itr^< , r©#i?i«*:©«Biat^' > «c't©»-^-c/s 

[0 0 4 3] 

IlgPJ©^)*] £i±RWL7tJ:5t, ieimffiSg£H©IE 



ft IN! 2002-1 70387 (P2002-1 70387A) 



(8) 



13 



14 

[0 3] avt©^#Isl8ST*©i«mBEW#gt!)f^$:^L.fc 
[04] *|61lt©»ttJwJ:5*«EHye»i^S:*Ufc^ 
[0 5] ^ODRAMKio^T:?'— — [H]ggcOltJ&£* 
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